Amednpia, W othhede for
LA

I. Deforwmation & Glu'ma Thmg

T. MCF ﬁ\/ar'm'tiona.' Me+hed €



(W%, T)  Kihler (AImast Kihler)
wlkYy) = ‘K(KX,\/)

Awso
- Kawler - Ein stein Rielq) = cﬁ&
s" e M Legvangian w’i =0
& Tlre) =)t

- How %o constyuct 2 miniwal ’Laoran:,;m?

I. Deb % 6lwing Thme

A&S'&MC m w C-\/ 1 R\glc‘) =0
¢ el =0
ol pavallel (n,8) torm

%\ LT s SLRC ¢ T L¢54 QM)sz J,u-&

- QLRGE = T s homalogicql‘y voluwme
min K_ln ?av-l-, i ;0)




g (aR
Tk\a\)- TR (33,\)' - '?5':;
b = iAX\ACl’O§
\ ¥
: u
RS T

\

Aw = det (Recs u) (hﬂ)

/\/1

F“l\? noﬁ“ﬂ?&‘f‘ Q-V\a odcyn su"% PDE

«

'S‘umples* -i—hina +0 do s "“Jer*wbaﬁon

‘r’l\‘.yy". Losk £ov ¢mall sol'ng oy

Cwmall ACJOVM&‘ﬁov\S of w'wpn Sol'n,

L) Modalt Cpace of col’nt n 941V CY

W) How medal spact vavies under def
ot CY <ce¢racture.



Melean's Thwm : i"g_ m"‘

Cmerth SLAG =2 Space o SLAGY

v & whhd of L iy & twmeeth
méld of dim = v (2),

:  dh= . =
‘l}h-&} dv=0, 4" A o{

\=Eerm .
c Similoy Gov Jcé' of ambient CY Ctructhve

S'\n%u,]ay SLAG S may arise as$ )imits
of <meth SLACS, (Qomdavy SQ’M'M)

Teolated Multiplicity one <ing .

« “Tvrancverse Double Poiny

T,
A. Burschev Loea\ mode) : Lowlev neek

‘>< T, osympr. Yo yaif of
SLAE Planes in cm.
. Ry




% Pateh \a Suiteh e Scalsd

{. . Vergion of Lewlor nech
“ Uge def %e’ory +o €ind
eveact QLQG | P

* Arqumens vequires caveful omalysis of
agy"w, OG L‘MN’ week .

* Yng-Ing Lee

+ Por which poir¢ a& SLAG plaves are
“here Lowlev wecks :

Alweys far n=1,3

Not slweyg €ov n 2 Y

. ghem

CGLAG with trancvevce donbly

v*i => J cwn he approy hy
¢wuo¥h embedded SLRAG

€O

Connected Twmmevced |




Clu‘m) for Oisconnected SLRGs

@ ‘\’wn:vwse Dou,:’e f'l!
£

L, *

‘:’_'_’_"!i'- Vimensjon Count
Y Y Connected Trans. QbLle P4 .
BI(E) = b(2)+! "\[- smeothed Loy,

GLVI\«’ Contt &JAS [N d'wm to m

Dow't expect cles'mg.-l-o werk in M,

Oan Lee i Fownd expli deC of ambient
cy S'\'Yud'we X0 do Aes‘m, TN m-"\.\,

ey wflds.



Floy Tevi : T (wes)
A<, Qirvasn Loy, Subse.
et a Pt

\atevieth " +*vews,

3 Neavby Flat Tovus $ov Whick

T, %L, exisys as SLraé  (Cov. ot
D.Lee

K!\)on Fla+ SLA és)

[ Rewminiscent of  hale Sw'oh.)

D.'Swée . Geveval Lvemewer K n whicl

B w\'sc\nov's GMI\/&‘\& wWev s .

Scale
Aw-ln i
-,
< ve%uhv'\e atioh



Compactitying WL Tssues

£ _'W_L exists m weak (Flat novm)
rplegy (EMT)  Eacd <em

‘¢ an SLAG Vavietry
W) Whet 18 pessible  Siaquler Structuve

of S 7 Expevience fov Vol min
Vavieties Sunaests +hat wmultiplicdy
\s Fhe wmeyev complication .
Almarens Thwm (2600 pages)

3 ™ dim(s) e

~S
Con ONE descviae & nbhd of T n M?

18 yheve &N “CGWN PYM? o(- le\ven
t sLR6 2 (Yes Sor ule subv.)



&

Retrey meOV(*th'\nﬁ t‘.'

Prablewt n=1
SLAG cones

L
se™ L ff
\/ s ° i"f,c's

s
i g b v L“.S' squace \ N S
S \
Tt exawmples Ch‘FGw/é”Twus (H«:::z“)

be wawy OYhev ' comstructed by

m. HagkKin$ |
————=

. F'\'\A | k\\\noy %Ohu‘ i, (S\\ow\d be

Possible )

~ C.lns'\@y’. Und ev eSSuwpHion T

\\es \n (pavtial) SLRG *Go\h'ﬂw?.



Pavy IL : Glolaal Constructions

]

M~ TeH,(m2)
'C‘\ we -C'\;\A Lt%?‘ws’ndﬂ Y‘er?
] wey be S'n)ulav
. N=d \,es e &U =0 (S‘\IJO\QH"\)
T

M(WO\QQON) ‘3 S'on’u'ﬂv L‘.’ Y‘Qr o& g
= calw)=06

. Prect qives pulyhedral rep. Furvher
vestrictions v &ind Z €T which s
¢ Swmaoth L‘-5 immeveion

* "=l Need &C\ =0 40 wmake I swotd

T embedding

*ns3 ‘W.(m)s o all o¢ H,(M,?)

canbe vep by Lay immercions,




o,

Recall That i§ M s €Y & © is SLARG
+hen L wmin veolume In its hemoleyy
class ((Calibrated )

S

© Snqyests +thet SLRCG could ke
produced by volume win anovy Lagy,

Why Shenld +his work ?

« Mean curv flow / Diveet minimygation
(Verviationa| Methel)

Key Pri § Ly TSM K-E
X
LT i) = - (o
T

H = mean curV

. H= ‘SV@ ﬁ mulri-Valued Yramil+enien
m L

. QY cose ol PavaVle!l (n,0) Lovm

d‘i = Q‘& A/A.



n.

Heuristie Afsunenﬂ
Au\, Lu‘ L ET s eivher wminimal

[h=0) ev i+ can be replaced by T,
de fovmation 0§ i i\ L&ﬁ ¢ hag
Srvictly Swaller Volume than L.

. Swallest cuch L mutt be minime|
(SLReE)

How o ?voéuce & Smallegr La-j S ?
L) Mean Covv Flew
W) Vaviational Methed

M,‘_E‘. /*leJz s
* e o-4

%-P; '—"\:(?) ﬁ{g Ll-s
Pe L, , lif) \L



2.

onb_'emi i, 18 Smeeth For sSmall t20

but Mt\/ \DQCOMQ Q'Htau'av o+ &‘F'WH’Q

Time,

Ext n=l MCF Cconveryes for embedded

2.

MCF S‘\Y"ln\(( io
Te pt + 3, becomes

Yound o Ir

: Y oBesic.



Plane with small

avee -F‘ol'\gvve

MeF  will become s%n,ulav

- WeaX Solution nesdel in 35»9«1[

nr LMNCF
R. Thomas /Ya.u

F’uvnqlaﬂ' CUMSGCHW'C/ PVOOG -\NFVL

ceviain ﬁyMMe"’Y‘f (chucin’ Problem

o evelution for cavves)

TR S i+

m_ Waho - Lona—'ﬂme C)ﬁﬁ'éhce 4

Comvev aenge  Uhdey special initial

Lond .

,

E. Coldstein, T, Pacini mMeEF wivh symmety



o,

1o
C Wolbton : A 'smal” def Vo £ SLAG

for whiech MCF  bhecomet Sing,

(No* ﬂku“'c Co\\w\-ev-eXanp,e “+o ‘Tkmas/\
Vau:

A

Tldea: Add \'\"3\ curvature i ligvee
Ge Smeo¥h SLRG . Cowmy: Thi¢
can %e done w, ham |tonien def.

P —————

Problew i\ Does Lo embeddel
- S—t GMLCJJGJ?.

Yet ‘FW' nel, Pra\aaU\/ Vot @ov
no2

L. Cuw ove JeGihe wea K Sol’n £ov
McF  which pPrecevves Lt\ {ov i-g?
Q/evy &((‘icu\‘l‘ n Sehfral,)

——



1S,

Vavietiona| Rppreacht  w. T. Wolfon

Want +6 win Volame ameny e\

Ly LeT , T¢ Hal( ™, %)

|Ti| — ¢
i, — T 191& né

Went S 6 Clea undev censidevation
. Allow Very aewn. Sing

+ Need s_ Lo.3 (,\IC.S ¥ M-iu»ﬂ”e)

9 Least Vel. Lag. Tateygral Cuvrrent

Need Some Yvey od

(Renvistic + T smeoth = L 1S minivne) )

e
Prove s, [} grmoo¥h (_Cm ollow Sem

s.\“s . .&



..

La.vnev- Class of Sl_ i Hawmiltonian Cration,
QV (z9h) =0

QH‘M‘V.’F-
E.L. Ejlvw H= TV F. Helein
Qesc

(“Thivd ovder E%n)

T.‘?_Y-"-: 5.‘5.\'““ T minimizing ameny

Lao. vep o hemologqy class
= T s gweoth ham, “'M-'touavy

Q.‘M.Off @* 9\’ ..’v*’ a\, ¢-,&‘
v Py branechpt<.
w) Q@ Nonflat Sing, P¥S,

N/

G4



EX

| noet Yer
A < X, hat acloced
@A * vovizontal Nf+
¢ = A s a vational
maly. of T,

Lif+ X s Leaenav"lh cuvve
€ C(‘() = Cone ovey X 1S Ham. S¢+.
¥ (f%) e 22,
(9‘%] vel. prime
Tadey () = -9 € 2.
Prop: A+ least one of  |P-ql =1

Comes % Avea YAn Aamong LuJ. comp .




1%
Prep: iI“J (&) = == & ¢.(m)
{= T
L‘-‘O ‘W KE cage)
Cort T is mimmal & 2z0 (Mo &)
Notet  2.€ 15 net winimiing

“LL‘“) qae '["(M) ) “q’n: ‘w@&\ﬁht&ﬂ
Det
=

‘T_\:_g'. 18 o ¢ (awvou'omcﬂly) 2 - S+able

o 2-Srable 1§ Jaci= 2T

“hen least avea ié(\" 1S Minima/

Cort Th T s 2-svalle  yhew it i

a-prny - S-Mk\e Qw Je‘fwvnwﬁont oé

KE Stracture on M, ¥ hence has ML Yep.

mE————

Remar K ' Ahy connected win L‘3 ‘n CY

P

¢ 2-Stahle.




4,

Leaendviaw Least+ vol. Prob
'AT——"_": —

\ (.“o\,‘f)
R" - Jw _
) ) %) w e A\
= 3 Rdy-4d¥)

Convact Lorm) Bz &Y -

’

Hovizon+al NDistv, B =0
ﬂ\.\? ins m‘-ﬁ‘\'\
LT \Le“s- R e“&:o
gﬂ“ 5 ¢ Wy
1, = T(T) s Ley.

Convertely “Exuf“ Lag can be lifred

\Q"M - Heicenbhery Croup

Hevi 2ontal Plateown Preb .



20.

Gnup 6f comtact transt, /3 112"”
'S Mueh l"ﬁ"’ +haw qrewp of
Q\,npled"oc Tvrancl o '“2“.

= Lavqer def. Cpace for 2 Les.
(Crueial for Y'CQulavH’y)

e

Fov hen , cow S'I-uJ\/ b - dim'L
v
Ph‘!’fw\ pro\g'eh (hwi a-nh)) pon m".

n=2, he2 $-W a2t , 1500
! Preb 1
w23 her W Qi

Plone

-
4. = éx‘-\-lv&"-l—_QT Riem metric
$ th+)
on R

Geem 08 §£-=0 cowevadcg e Cwnd-/hcv\i-

Q)eome‘h Y .




2).

Cones ! C(X\ .
\/ Cavnet be cmeethe d
o’ ot o lag Surface by any

def localized wear O
a Log cel'ln 06 MCcE wivh € =%,

avea can Will Maslov indey
Lag MCF  chanld exict only fov Véry
¢hovt t+ime & ctomveval beek +o L

(1‘5 i. [ M'm\m'ﬂ-'.\u))



